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(57) mm\ 
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[#8f!H#©fSB] 

mats 2] memBi£xmmtm-v&%, M$gie 

mt*j=L t>7- y nxm 1 £«©#£, 

imxm 8 ] mmtiw- f wtm, # y s> y a > • y 
-f, y-Mwax^-^ ataman* &i>*psg 

[W^JS 9 ] tijf e*7j<*p^ ~> y a >-a«±tc fg/s^ n 

5, 1 fB«©:6)£„ 

[Mtt&X 1 0] *y F • Ka>^mK»-r-5|pI± 

snfcBtts^-rsMo sfe T*?«gjft*-s#&-? 

s/yrjvss, ^>'jny»«±©i»iitty-h, so-* 
«iBs/y 3^»«tf«ey- hMtcKitensy- f^ 

MB¥*ft*?* 'J A**tfl»Krt T\ n 4 
00M600 °c©ffiffl©?aStctet/^T7^-;i/-rsx 

d»#b 1 1 ] itiwiiiiflMKMnii 

tf, S i D4St>*ND 3 ^#ty^«rtT% tWBF E 
J£U OtB«©#£o 

[M#gi 2] m^y^T-vvhrnm/uMmmm 
±K , 7j<^&t>* 5? a ?r y A$^n@3tttM££j£ 
■r*xa*d«yx twain otBfj©*?*, 
m&si 3] MtB7j<*Ro r v ; a'}'xy^^ai!(^as 

K©73?fe 

«£H«f5X;gi:, 



(2) #§B¥ 1 1 -87 7 1 2 



Sfi-rsxgi:, 

m$m 1 5] HijiBsaaxs*^>*< at i o©7x- 

y • yo-bXSr^tf, W*^ i 4fBii©7m, 
QftftKl 6] MEUiXB^ fa^f'JWWO 

JI«rtT-flS&sn5'>& < i: 1 1 -ZXDT-- 

n-bX£#tK iS*^i 4!B*©73)£, 
MW&JU 7] Mffi¥*{**?*tFET*?-z**;5, m 
io j&S 1 4 IBS©^)£ 3 
[f8W©«¥fBW:«liin 

[00013 

[f?W©JSf5ftfl5#£] *«WttHRlc, 
[0 0 0 2] 

[tfctsoatm vls i mm\mnr'mm-znz&mm 
im*mw (m o s ) f 5 yvT, z & if ©m?*i? « % 
* ns^sft (ffR) snusfi^fcfWE-rs^s 
20 ©^fia^taa-r^o cn&©a$©ioii, 

[0003] mar. *>y 3i/««±t^snfcy- 

5o MO SFE T*?OV-XRtf KU^>ttft©«iS 
©ffiffl&ft&O^SfflKft^LT, <fe OKfcVSfcttft^x 
*/l/:£©, X K> < ©Sfcfci J: K) 'Pft^Wf-ffi/ V=>> 

[000 4] VLSI MtTStHi. (SKSt>*7j<¥©M 

• xi/^ FDV^S^ftS-SS, F • x 

MO S F E T*?©tgSn>^^^ 

yxofiToit, L#iMi«mo«*o < •? t Ltcmm 

MO^ft^^CS. F • xi^F-ni/abHttHtc, 
/W*-7 • F7>^X^©«U^;H|jSS!pJ#0^»i© 

40 [0 0 0 5] F • xbi/ hn^^ ^{5jC->y3> 

/i/ya^t^H^ffijcaii^jfe-r^^-rs-fis 
csKsnfeaaitts *<y f • x h n y a> 
*ax(c#^-rs s i -HttfccD-«p*«i«f 1 1 

Jt*»»L, flBBF^y^SSCJiliOStfjR 
?tt^©^<t*^D5i:SiwrSo 7k**4, 7k*^«rt 

so s/ y a >S?ft»K^ffi©^ B B H ^P(a©^|))^{[:tc <t 5 j£p 
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mmZ&gtZo flH8"TOMMfc; (passivation) 
yj^'^F (dangling bond) fcSIJgfSC 

©rat, s/'j 3>/s/y 3^Sft*BBiiffiK»jfi?n« 

S i -H^Kill{t^#tt> h • xi/^hnvligK 
[0 0 0 6] gjfi. *y h- • ii/^hnyMHv 
HftK{effl«ns*J(S*^a'>'rU^i* (D) ici^H 10 

m-%ctK&*), mmznzcttfmwLrc a. w. 

Lyding6(C<fc5"Appl. Phys. Lett. 68 (18) \ 29 Apr 
il 1996. pp. 2526-2528SO : I. C. Kizi lyal 1 i BtCfc 
5 "IEEE Electron Device Letters", vol. 18. No. 3. 
March 1997. pp. 81-83&#j&) » 7j<^7Cll«i 3 0©£ 
»!©[§]{£#:. *ftto^«a©**Sfett:7n?-'ir.k 
'H. l^Sfcli^'Jf'JWH. StfhUf-^Z* 
3 Hfc3Nfr<, LydingB&tfKizilyalliSJ*. ^a^f'J 

K^SnS^II©^ ny-S^xU'J'A (S i - 
D) *S6-8, S i -H^#<fet)t*<y b 'il/?hD> 

[0007] l^l&^b. *m$imte7fmmit(Drctb 

»J©jfflaic*V'>TS^*«<!ft-9-i'^;KOtiim, f?®7> 

©C tit, ^Jx.{fij^4 0 otcottiKWjiSftSafcfev^ 
TSASTttSS. «HC*W^*ti. 2^^>»S» 
*f (s IMS) r-^^e. <>ijny/rSft^'flg| 

ns^isfcLT. »««fc , 7--/i/-r*a<oii<tta 

[0 0 0 8] f^-pT. flSfeStffifcfe^Tli, 
[0 0 0 9] 

i (D) WI*I?Oi"Jay/ri!<ty^*P^B so 



[0010] *fgB^©sij©BW(±. *ww**?rtic 1 * 
&m*mm % c tic * d . «*jwftKjyjif?offi*o 

[001 1] *«w©«fje©iw©iott, &mmife 

ffifcJWW 5 C t K <fc t> . «#*«j«ffjfc?©« < 
[0 0 12] Jgfc*«WOgiJ©B«tt, F E TJS?rt© 

y- h»ftf»oie< cKBsn««4? &imw*7-f-^ 
+ rtfcwxsnff «*«rts*ii8i , r* cttc^o. 7j< 

[00 13] 

[0 0 14] #5gB>1© 1 *5S0)JT*«. ¥«fWfilc«V' 

^ (d) te±»)fflft*n, K©«fiK©Hc. S7j<sag 
y-h. y-MiSx^—y-. so'Sftti^iiK^H© 

^^^©^©^S^tO^Tt,. 7k*C«t) t) 5?a 

[0015] ^mcomnmm&mt, ^mwm^nrc 
&©afe#£nfefes»?»g7^-;i/ • yu-kxtm&z 

n. ^(IT'tti/U 3>/^BKt^-rj|^ii±T-©^a 
ff'J^ • 7^-;i/©#^^*7)\ SWRWflfC 

jii66n (sealed in) ". SlJ©M7>£>«B£nSo C 

snr. y a , /f'j')A^ ^©^ST'fcf^Mfc 

5o HfcffigW&iafcfcl^T. ^i7Mf (jet va 

por) mx*{mzn&&n:®i, sfcag^sif^^v^ 



jaa*^ u * a*#jr tjaafs e ta uc> 

(BEOL : back-end-of-line) 
[0 0 16] ♦SMiOgijOWfftt, ya^rU^J!! 

aoa, 4 0 o°cj-;cF©&3tf8Uf $ 

[0 0 17] >>IA©'7X-Ijy?" • zfv 

SEtS C t tc<t 9 , ¥WttiS?©fc&©«£;^JliItg£ 
[0 0 18] ***^rrsKJS*UltRtfflll»K:BBtoS 

Kcdbfcuffiifessftrso -rat?*, #«Bfcfl^ 

bTi05Sv>i8tt*«(fW-s. c©c £«¥»&*!?© 

h • z-istvvym&fc&zfflmm 
mmTmmtt'Stsmttmvxmctmm. tit 

[00 19] 

[^©Hfifi©^] #?gB,1©|g 1 <0Htt«|Tf a, 

A^«ft-rsst&j<^fi^#fiLav\ atf2) s?** 

r V Vl±<07mmt1i\ m < ^©MfcSOTK: b^-yf 
f'J >/-A%S/'J a^/^Mfc^WHSHUffiteilUM-Sfc 

#<oni*0ia , rsftiaiasa, -tfticus^ox era 
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[0020] * »>i¥»nc(4, *^©^ i commmx 
a, ^mmmas^x. sm^RjitMt&tmtLx 

tfaaafl^teJBSns^fcS^-r'J^A (D 
zO) , Sftttft^SHI (CVD) ^DtXKJ;!)!?; 

jiflwsfcftteafflsn****^?^ cs i do , 

i/^Dni/v> (S i C IzDz) , msry^i-7 (N 

* n%{*»OBI*W*S jft LT" 7x-;l/" t S ?J<*^ 
©M^n-trX©ligij7?fe5„ BfflnJt£a:/n-t?X«, ft 

»micj:D#A$nft, ^©Hi^ 

, S> a >> x U •> AStf^a >> f 'J ^ Aft^ti^ 

*^t> o tfi*iR{fc:snr^©»*«riRi±«-a-s©T? 

30 ffiSBU ^a^-r , ;^AS:0 ; 7j<^Jg?rt©^n6©7C 
©m t) ii^ffiSI^ e.^W'T 5 C t ^Eih-T Sfe* Kg t 

[0 0 2 1 ] 01 (C^SnSMO S F E TiR? 10 0% 

Ktt. y-nnai 4, y-h .*us/y3>i 5, 

Y- MUSX^— 9- 1 6, Sfb'Jr-i'iRKaii 8, Rtf 
#»SnS«fb«MFHlSMi 1 9 WRtfS iOa. PS 
G, BSG, B P S G) %^t? 0 SftY'f*^® 1 8 

40 =£J&£TS«iufc:, ias^s^^rb^is 1 7 2W- b 

1 5RXfV-X/Fl"(ymM\ 2/1 3±C, ^*© 

*ffifc<fc»)«^ns. w^ywsitvm\rnt, 
^^tcitn^^ycom^^yv nyftist^t) , ^® 
oBfao^w y®F e Tiifwca«icjwsfn4eijma« 

oftfcfcffiffl^nis^ cnp.©ffifco^Ta^tc* 
»wo-ap*»« ba^©x% m 1 t^mh 3 wmmt 

©fel&K^SnTV^ftV^ 

[0 0 2 2] S/'j3^/ZWt 



[0023] *m<\zet&s5*m*&mirz&M<Di/v 3 

ffifflf SCVD3f?tf, *f&UiK«V\ i/'j3V±t®4< 
[002 4] ##1^© C OM 1 ©Hfififfl© 1 o©$5£© 10 

XfcH3V^T«fflSnS«{*fc:(4, 7k HC I, MfTC 
A&iftf^gn*, *5»J3"Wi, D2O, DC ISO'S 

[0025] 1 -3©»a**as0!iT-tt, y- hawtw* 

VTffifflSttS. COjfticHbT, WRRtfya^'J 20 
Ittg#&&2ftS<, £x/\tt 7 0 0 °ZT& 1 0 0 0 t©iS 

gtiitssn, a^asuTftft^a^xyfA (d 
20) ©aau *4*>^**©&«*j&au cn^si 

{fc!7n-feX©7.|<©iIfcft£„ 01*. If, jffi»®6 s Lm 

6 s Lm©D 2 tf, 0%7iS9%©DC I MS*fc#£, 
fi3 0A7bS2 OOACJH^OlftftlRS^rit-rSfefeK 

[0 0 2 6] SSi!ftyn-trX©P^©>"j3>±-C : -©y 

[o 0 2 7] y- hmtmtcim<D*mftm\HT-<D, 

*y h • x^bn>^lci*Ja»ttalH%l»*BjI: 

■t s fcfe £ &b t $ ns s> a >> r y •> ai& 5 &#© « 

jiswk: «, ^»»^?7^fi)c© BBEffiffi S ft S 6 ■* S 
**ffc*gJS«Ktf (Sfctt) £*M#XtLT, KtK 

aifWBireoflrflittowjiBwe: 5 t 
av\ fie^r, ccT?>fi^6ftsiMj^B«*jgj«-r 

WAtonsfg •? , ^ a x y $ Astf 7j<jR&s$igRtf 

MO S F E TSi^rtT-jlV^n^y- hf|gX so 



«PHWl 1-8 7 7 1 2 



^— m tfys/yay -y-K Sfty-fjRBS (# 

*t), CftSfc»H7-->k Sfttt5 5 0iC7bS6 0 
0 , CT-*fifi$nS7i'T • 7--hts.ZV>mkJMT- 
-/HOBK, T«^B^rtfc»ttlSft1lS£*fc#* 

[0028] mtf, y- h • #y s/y a> i5«, c 
vDS»cj:»js**tt»Kte^T}gj«sn, ^©eg, fie 

fc££tt©afi*»6, ffiStWfcH2(ci5flK>6n5S 
i H4©#8?fc«k£, LPCVDK«kS5^Ui/ij3>K 

ojSfttti&n***. UfrL&tfe, *«WW4, y- 
h .*yj/yavi 5#l p c VDiciD, s/?y (s 
i HO oftfcOes i D^ttwrssikiciOjPias 
ft, s d 2 iyt^MA f uay « y > y ay) 
«fc»K«ffl«n«Hi«RW*+y7 • 7?x©^t> 

U3>'**-KDJ«*tt» ^JSSOtTiMOSO-C©^ 
SS, 1 5 OmT o r r ©SJE^fCfeVT, 3 5 0 s c 
craOSi D4&t>*5 0 s c c m©D2©a3?X*fflVT 

^ffl^n, i o o o AnmA o o o k<omm^ 
aw*. 

[0 0 2 9] y- h 1 5 ©ffJlS^SKt^ 16(1 H C 1 
©ftfctHCDC 1 Sfett^*©TCA©^t)t){ca 

*«TCA*«wr*j:i:ic±D»ffi«n«i*. m 
ar > mmmMmnis.mt. 6 5 0 < cjbM9 0 0 °c©^ 

rgfi, 5 s Lm©02, «7j<|gTCA?:fflV^T2 

0°C7bM3 OtWV-XfiglCT, SSfiO. 1 s c cm 
TbMl. 2 s c cmON2++iJ7 • ^XrtT'C VDK 

0 0 komW^^r^o §ScVH±, APCVDR^LP 
C VD5^fcfe^T, 0 2 $fcaN2 0*H©g?{tSi]©# : ii 
«TT*©->7> (S iHt) ©^*©^{t^ffl*^ 
>©f^to»3fcs i Dt*®M?%&*>lc$mzn, StK 

*«^> y *«* * fti7kM'> y *» 

PECVDtJ;'?, S i D4/Q2, Si D4/C02Rtf 
S i D4/N 2 0^^tl©SJSti:<};t)fi)cfi5n#So £fc 
HMtttX^-IJ- 1 6(i, CVD*fctt^5Xv/inacV 
Dt<tt). S*JRTEOSOiM»K:J:»3^J««n#*. 
[0 0 3 0] fiTKfgfflfJMt^-f^X^—tJ- 16 8, C 
VDyo-feXlCfc^T, 7>€-7%N D3ft<t ?), R 

ntf*. ^fty^igti^©ft^«si^fcfev^T, s i 
sN4tj:t;#A6n*e^*#rs^ sum*, #e 

uf ufg&^nscfctfrajttTfct), c©as*^ 

6, cneWKflC'S i N"^fcnftt*nSo 



[0 0 3 1] V-X/FW>««1 2/1 3(i, 8!* 
■9-1 1 6tf, y-XMFW>lil 2/1 3 ©fig 

to) ffliJM i 6 #y s/y ay • y- m 5±(c&y$ 
ami 2/ 1 3±tc^sns„ sftiissjt&ictt 

*, ftHaWWSfU *^ft»jWMfl»7--/l< CRT io 

a) af»o7'--u>yicA0»rij«n*. rta© 
ctmu\ r--y>yo«, ^5is©&«tfji 
tfy-x/KWyMi 2/1 3Sa*y-h i 5±(c 

"f LtWR«n^ P t S U P dz S K CoSt2& 
MS h 5 y S>' X * rt c g BS^S*-/ ftftPfcJBfiM- 3 fc 

[0032] cosi ©h»jt-«, ^{t^-rni^ai 

I 8(iCVD(C<i;y, 7y ; ex7£ND3T*Ktfy^y 
£S i D4-PHSS , r5Cfcfe:j:?)»jfiSns. 2*$£ 
ffctiPSiKi, ±«8©l*»6*?i ort^©7f<JRo«<a; 

mm\t?%o mtmwmm 1 8 ^3 5 ox 

7bH 5 0 0 °C<DW&&. 5 T o r r ©^JBtycfc^Tftt 

II 5scc m©N D3, 0 s c c m© S i Dk 
RO%S4 0 0 0 s c cm<DN2*%^TnM2tl, so 
7 0 0 a 7b IS 10 0 0 A©IBH©MJ5?:SlfiW5 0 

[0033] wtmpmrnm 1 9*«*?±»c» 

<m 1 9«S7j<|gT EOS O^jSCk t>»#S*U fi7j< 

1 9(i, *X7^X S?#7y$;fc(i77l/S/y»]to 
P, BSfcttAs*«{t») ©#£©T 
T\ «**T EOS <Dftffi\c t y JgfigSn, ffftlftt* 
jUPSG, BPSG, SfctiA s SG^fig-TSo *7j< 40 

[0 034] aftftFFMttl 1 9(4, #y S/y ay • y 
-h 1 5 fcSPPW*«±SP©^B«S (BKWf) to 

Mie*6iMH&«riws. 2/ y a ymitm^mmm 1 9 

©fiStga, &3 0 0JbS5 0 0 'CC&ifififcT, S*f& 
TEOS©7>:7>;&iID5SSt»5 6 0 s c cmO'MJ 
f 2vfcfflVTlS«;£*U JR£E73 575S2 0To r rfc 
T, T E O S^MA%*8 0 0 s c c m©0 2 

n, ¥31 iimommitmmtzx, so 
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[0035] mm^mmm 1 9«s^ *X7^ 

y, -y*7X Sfctt7;i/'»*sain«if:LT, -his© 
PS-©IS*SSJR rt fcdtr c fc J: 5 , fi*JR P S G , 
BPSG, gfcttAs SGfcLTttSSftilSo fttlfc 
U7DH9tt*^SIi:»*n**MMi:{4, «4r&«S©i2s 
tott^tJSMfctt^ttffcll 1 9tfff$U\ bfrU 

/U5/ys^g£tf«**ffc3n crat/ssHW, 
[0036] mm^mmm \ 9tt*fc, s i D4& 

tfPHs (*X7^y) t0 2 t©|S|B#i?ftK<i;oTfeJg 
fig^ntlSo «*MSBPSG«tt*fcCVDffilcj:t), 
S i D4. B2H6*fc(iB2DeSa : PH3S7cttPD3^ 

[0 0 3 7] *«ffiUC*l/^Tffiffl«ft*fflatt, IPS* 

fc^a^^y^Ac-ssfett^as^Hft-rsft^* 

[0 0 3 8] *»WO»2 0jafc«|Trtt, y-hs?ftto 
aif©K©^fig©F^(C *ns*IRffi«fc:fev^T«*Jl5 

;Mtiaa(cj; y mmzn, wcmeifiVaVT-v v aa? 
jR$fe«wsji(c«feyifjyb«ns, co^Si, fi7j<^ 
*K^7t**«fttMWl«k y feK«afc», Sifinx h 

0^©^ 2 ©HSS«(i, 2 o©S*SS^^ 

[0 0 3 9] 02 t^SnSS 1 ©^T'(4, S*«E^, 

(i§^-n^n©!i(i:iiiL. <f,¥W*7)<*{k^sjStoa>& 

So ^-=5:^^, ?- vm\M 24, y- h 2 5 &rjy- 
HMSx^— 9- 2 6 1\ ^*©S*(ti y s/y a >W& 

2 l±(C^SnS« y-VPW>««2 2, 2 3 

(i, «©^4-yfTii^(c<ty^fig$n5o easE* 
m.>r-<\m 2 7 ft-wcy- y 2 5 ±, st/y-x/ f u 
^>^2 2/2 3(c^?n5o 

[0 0 4 0] ^(c, •7a'>f l J l )Ail7;-WlI 

sn, Hutc^fiScsnfe-y- hKfCto2 4 , y- y 2 ss 

XSf- MlJgX^— 9" 2 6 & if £fi7j<fg{fcir 5„ C©S7 
-71/ • 77-W«(lrtT, 4 0 0 °C7bM6 0 0 "CT'^ 

#y H^Wfi-rsfci&K^ sfe">y 3>/-awt>-'f * 
F^W®2 0^, y-F^fttol2 4, #y s/y ay 2 
5 , slxsv- mix^- y 2 6 a if ©5a^©^?^rt 
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F EOLTn-feX^ftKDlS tHcfflU ^a^r'J^ABf 

M/mmn 2 8 # f- 2 5 ±Kft»sn*tttiiK:£« 

Sn5 0 tKftUIXSI&toVvr, £2kX£{bfe|gajl2 
8S««?±lc*««tl*. 

[0041] cti*aist*ft»iL, *-®fi*jR»a 

Mil 8©#&|51«(C^Sn-So Jf2 8fi, Wfc^a 
[004 2] OHIIO^ 2 ©^£T-ti, 0 3 fc^ 

A=S:#U 9x1) £ AtD&ijfcPIifc-f 5±fflS 

©giJ©*!«l§JI 3 8b fc-»fc«8«ft*. 0 3 T* 
tt, M(Ci/'j3>S«3 U V-X/FU^>«tt3 2 
/3 3, ^-HMt*3 4, y-h-^Uv";3>3 
5 , y- MBBX^— 9- 3 6 fttttr-f ffcttl 3 7 tf^Stt 20 

4 , f- Y • # U ~>V 3 > 3 5 , St>*y- hflJSX^- 
•9-3 6^ «**EJ^tt£flJ^*i:4:ftLK:, 

[0 0 4 3] JStStKSS 3 8 b X. W. Wang6ft«fcS 
Japanese Society of Applied Physics, "Highly Relia 
ble Silicon Nitride Films Made by Jet Vaper Deposi 
tion" (Extended Abstracts of the 1994 Inter. Con 
f. on Solid State Devices and Materials, August 23 
-26, 1994, Pacifico Yokohama, Japan, pp. 856-858© 30 

(jvd) K±t)«««n«affc!*kUT»a*n«. 

SlcVHiffift&gJl3 8btt, 7>*37Rr»57>©ft 

[0 0 4 4] ^a^xy^i»JS«H3 8a2atf*ta»S 
«3 8bOffl**to«{4, *?rtfc#ft-r55ai9©7j<« 

awfc&u&ft, ;]<*rtT"©sij©^7--7i/Rt>'saa 
if 300 ©a^igsaacfev^x, ->*a « 

XBBR3 8 a IWWmWm 3 9 b©±tctf»£n 
[0 0 4 5] SIMS fc«k t)S£*©g{fc*&l 

lia, aft^n-trX©p E gicS i H«KtfNH3*:frLT 
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%fflv^*«:i:li:J:DS*j(5aft«Jl»a%»lSU ^©7 
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5o c©<fc3ft*?rt©«w«SL©isia!«, ^^ty 

sftfutijefflsns^a^u vmmmtm2 s© 
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IB ( i ) e«©ar&, 

( 1 0) *y h • Ib^ hDy^c?^5|pj±$nfc 
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[BSoflntttKma 

ran ^wfc^t/^^jxsns^^afi*^** 
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•So 
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2 8 SftXSfcffeBSl 
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38 a 
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